Abstract Hydrocephalus is a major cause of infant morbidity and mortality. Early diagnosis of hydrocephalus gives families more time to prepare to cope with their children's conditions. This study aimed to describe aspects about the prenatal care received in relation to time of pregnancy among mothers of children with hydrocephalus. The study was conducted with 54 mothers of children with congenital hydrocephalus in the Clinic of Neurosurgery at University Hospital in northeast Brazil. Fifty-one mothers received prenatal care (94.4%); 44 (81.5%) had not taken the folic acid. Four (7.8%) mothers visited during the first month of pregnancy, forty (78.4%) had their first visit after the fourth month of pregnancy. Despite their adherence to prenatal care, most of the mothers had their first visit after the fourth month of pregnancy. Strategies that encourage prenatal care as early as possible in the pregnancy should be implemented.
Introduction
Neural tube defects diseases (NTD) have decreased in recent years, as a result of more effective treatments, the development of diagnostic methods, surgical interventions and better nutrition and vitamin supplementation of pregnant women, however, the prevalence of NTD in Brazil puts the country at the level of countries with the highest rates of NTD in the world [1] , [2] .
Factors such as socio-economic and geographic area, regardless of ethnicity, are also associated with variations in the incidence of NTD. The most frequent association reported in the literature is the nutritional deficit of vitamins and minerals as folic acid and zinc during pregnancy [3] , [4] . The supplementation with folic acid prior to becoming pregnant and during pregnancy reduces the risk of neural tube defects [5] . The supplemental use of folic acid in the first 28 days post conception reduces the risk of NTD; however, 50% of pregnancies are not programmed and are only discovered after the first month [6] .
In Brazil is not permitted to terminate the pregnancy. Early prenatal care is important because the birth of a sick child presents numerous issues for the families, who need time to prepare themselves to meet their children's special needs [5] . The care of children with hydrocephalus requires among other things, learning to prevent complications and
The Prenatal Care
The Brazilian Ministry of Health suggests a minimum number of six visits, with a maximum five-week interval between visits until 30 weeks, at which point the patient should be attended weekly until the 37th week [7] The prenatal consultations is conducted the physical examination, a gynecological / obstetric exam and counseling. Prenatal care consists of investigations by ultrasound examinations, blood count, blood glucose, ABO system, Rh factor, serology for rubella, toxoplasmosis, HIV/AIDS and supplementation with folic acid.
About 15% of Brazilian mothers had not only a medical consultation during pregnancy and about a third of them start prenatal care when no longer is possible to prevent a large number of diseases [5] .
The literature mentions that the intake of folate is generally low even in developed countries [1] , [2] . However pregnant women visited by community health agents began prenatal visits earlier than other groups, had more prenatal visits, lab tests, and clinical exams, and received more counseling on breastfeeding and iron supplementation [5] .
Hydrocephalus Diagnosis
Exams as abdominal ultrasounds, abdominal magnetic resonance imaging and Doppler imaging of cranial arteries and fetal spine provided in routine prenatal care can facilitate the diagnosis of intrauterine fetal myelomeningocele or hydrocephalus [8] , [9] . These tests can verify the presence of ventriculomegaly and other malformations when performed after 15 weeks of gestation [10] , [11] . Despite, some authors believe that ultrasound examinations do not improve fetal prognosis [12] , [13] , the medical literature is unanimous in stating that the fetal ultrasound facilitates the diagnosis of hydrocephalus. This examination allows early diagnosis of fetal anomalies and has been used as a primary diagnostic method for screening congenital malformations [10] , [11] , [14] , [15] .
Approximately 52% of hydrocephalus cases are diagnosed during pregnancy, often via routine ultrasound examinations. It is of fundamental importance because it allows families to learn about potential complications of the disease [12] , [16] . In addition to the ultrasound examination, prenatal diagnoses of hydrocephalus can be made using laboratory tests measuring the level of acetylcholinesterase, the amount of alpha-fetoprotein in maternal blood or amniotic fluid. Together, these assays can detect abnormalities in 85% to 90% of cases [16] , [17] . This shows the prenatal care importance.
The Study
This is a descriptive, exploratory study with a quantitative approach. The study was conducted among 54 mothers of children with congenital hydrocephalus in the Clinic of Neurosurgery at University Hospital, Federal University of Sergipe in Aracaju. The mothers were recruited when at-tending consultations for children with hydrocephalus. We collected information on their experiences while pregnant with their hydrocephalic children.
Data collection was conducted from November 2007 to August 2008 using a questionnaire technique. We used a form with questions dealing with variables defined for the purpose of our research. Before initiating the study, the survey instrument was tested in a pilot study with ten mothers. No problems with the questions were noted. The results showed clear understanding. The survey took a median time of 40 minutes to complete. We collected socioeconomic data such as age, city of origin, education, family income, gesta-tional age at first consultation, number of consultations and exams. Prenatal care data were obtained from the parent and complemented with information contained in the child's medical records. 
Results
The sample comprised 54 mothers aged 18 to 52 years (mean 27.3 ± 7 years). Thirty-eight mothers (70.4%) were from the rural zone of Sergipe and the neighbouring states of Bahia and Alagoas.
With regard to schooling, 13 (24.1%) had less than four years of study, 23 (42.6%) had between four and eight years and 18 (33.3%) had completed eleven years of study.
Regarding household income, 30 mothers (55.6%) reported minimum income, 8 (14.8%) had two times the minimum income and 16 (29.6%) lived on less than minimum income. Overall, 51 mothers (94.4%) received prenatal care: 16 (31.4%) in the capital and 35 (68.6%) in the interior. However, 44 (81.5%), although making the prenatal, had not taken the folic acid (Figure 1 ). Regarding the number of consultations reported by the 51 mothers who received prenatal care, 2 (3.9%) made only one visit to the clinic, 34 (66.7%) made two visits, 14 (27.5%) made three visits and 1(2%) made six visits (Figure 3) .
Forty-seven mothers (92%) underwent abdominal ultrasound. No mother underwent alpha-fetoprotein or acetylcholinesterase tests. 
Discussion
The birth of a sick child is often a sudden event for which the family is not prepared [18] , [19] . Disease in a family member can be considered a crisis situation, depending on the severity and effect on quality of life [17] . Supported by literature on the importance of early prenatal diagnosis, our study aimed to investigate aspects of socio-demographic dates and the prenatal care received by the mothers of children with hydrocephalus. With respect to age, many of the mothers were relatively young. This finding corroborates other studies [6] , [8] in the literature showing that prevalence of hydrocephalus is higher in children of young mothers.
With regard to schooling, we observed a good literacy rate among the women, though most mothers reported less than eight years of study. Other authors have also demonstrated a minimum standard of education in studies of this disease [20] . Brazilian studies showed that 46.1% of mothers of children with congenital malformations had only basic education and educational level ranged from 1 to 11 years of study [8] , [21] . The low educational levels observed in this study might be related to the local research institution, which serves the lower social classes of the Brazilian Unified Health System.
With respect to place of origin, a previous study conducted among children with myelomeningocele found that 62% of the patients were from the rural zone and 15% were from other states [14] . These dates are similar to our survey.
Regarding family income, more than half of the sample reported a minimum wage-level income. Another study showed that the incidence of hydrocephalus is higher in families with lower income [20] .
The survey showed that the mothers had good access to prenatal care, and ultrasounds. Pregnant women's access to prenatal care depends on the quality of care provided by both the clinic and the health professionals [7] . The good results obtained in this sample might be attributed to the Primary Care Program in place in this country.
Our findings related to access to prenatal care were consistent with those of other authors. A study reported in 1999 found that 85.1% had received one or more prenatal consultations [22] . However, despite the good clinical attendance of the women in this sample, the number of visits was still less than that recommended by the Brazilian Ministry of Health [7] . According to this agency, prenatal care should be initiated as early as possible, preferably before the end of the first quarter of pregnancy.
Studies have shown that prenatal ultrasound diagnosis of myelomeningocele can be made at an early gestational age [10] , [11] . The diagnosis of hydrocephalus can be obtained in more than 98% of mothers by ultrasound, which is an easy, safe and low-cost exam [16] . Studies observed that the diagnosis of fetal malformation was established during the prenatal period in 85% of hydrocephalus cases [15] . Ninety six percent of the fetuses were correctly evaluated as having abnormal central nervous system findings on both fetal ultrasonography and fetal magnetic resonance imaging [9] . In 21.3% of cases of congenital malformation were diagnosed prenatally [8] .
In our study many of the women had their first prenatal consultation after the fourth month of pregnancy, this fact suggests that health teams should enact strategies encouraging adherence to very early prenatal care [5] .
An abnormal finding is always unexpected and can present quite a shock to parents during pregnancy. The two major dilemmas faced by families of children with congenital defects: the first is to doctors informing the parents that the problem exists; the second involves the uncertainty of disease progression during the course of pregnancy and after childbirth due to the complexity of the disease [12] . The diagnosis about the abnormality initially results in a shift in expectations and increased anxiety. Parents need clear information because the way the family reacts to the diagnosis and interacts with the affected children is crucial to their welfare [12] , [23] .
Conclusions
The findings of this study indicate that mothers of children with hydrocephalus come from the rural zone, present a low educational level and have a low economic status, which may have contributed to the low rate of early prenatal consultation.
Despite they received prenatal care, the number of visits was lower than that recommended by the Brazilian Ministry of Health. Most women had their first consultation after the fourth month of pregnancy.
This study draws attention to the need for strategies that encourage adherence to prenatal care and consultation. Early diagnosis of this condition facilitates understanding of the consequences of the disease and acceptance of the child as well as allows the mother to cooperate and guide their children to accept their possible limitations.
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